In theoretical chemistry, the researchers use graph models to express the structure of molecular, and the Zagreb indices and multiplicative Zagreb indices defined on molecular graph G are applied to measure the chemical characteristics of compounds and drugs. In this paper, we present the exact expressions of multiplicative Zagreb indices for certain important chemical structures like nanotube, nanostar and polyomino chain.
Introduction
For the past 40 years, chemical graph theory, as an important branch of both computational chemistry and graph theory, has attracted much attention and the results obtained in this field have been applied in many chemical and pharmaceutical engineering applications. In these frameworks, the molecular is represented as a graph in which each atom is expressed as a vertex and covalent bounds between atoms are represented as edges between vertices. Topological indices were introduced to determine the chemical and pharmaceutical properties. Such indices can be regarded as score functions which map each molecular graph to a non-negative real number. There were many famous degree-based or distance-based indices such as Wiener index, PI index, Zagreb index, atom-bond connectivity index, Szeged index and eccentric connectivity index. Because of its wide engineering applications, many works contributed to determining the indices of special molecular graphs (see Yan et al. , [1] and [2] , Gao and Shi [3] and [4] , Xi and Gao [5] , Gao and Wang [6] - [8] , Gao and Farahani [9] , and Gao et al., [10] for more details).
In our article, we only consider simple (molecular) graphs which are finite, loopless, and without multiple edges. Let
be a graph in which the vertex set and edge set are expressed as ( )
( ) E G , respectively. Here, each edge can be regarded as the subset of ( ) V G with exactly two elements, and edge set ( ) E G consists of all such edges. Readers can refer Bondy and Mutry [11] for any notations and terminologies used but not clearly explained in our paper.
The first Zagreb index could be regarded as one of the oldest graph invariants which was defined in 1972 by Gutman and Trinajsti [12] as
. And, the second Zagreb index was later introduced as
As degree-based topological indices, the multiplicative version of these Zagreb indices of a graph G is introduced by Gutman [13] , and Ghorbani and Azimi [14] as:
PM G is the first multiplicative Zagreb index and
PM G is the second multiplicative Zagreb index. Several conclusions on these two classes of multiplicative Zagreb indices can be refered to Eliasi et al., [15] , Xu et al., [16] , and Farahani [17] and [18] .
There have been many advances in Wiener index, Szeged index, PI index, and other degree-based or distancebased indices of molecular graphs, while the study of the first and second multiplicative Zagreb index of special chemical structures has been largely limited. Furthermore, nanotube, nanostar and polyomino chain are critical and widespread molecular structures which have been widely applied in medical science, chemical engineering and pharmaceutical fields. Also, these structures are the basic and primal structures of other more complicated chemical molecular structures. Based on these grounds, we have attracted tremendous academic and industrial interests in determining the multiplicative Zagreb indices of special family of nanotube, nanostar and polyomino chain from a computation point of view.
The contribution of our paper is three-folded. First, we focus on four classes of nanotubes: 
Multiplicative Zagreb Indices of Nanotubes
The purpose of this section is to yield the multiplicative Zagreb indices of certain special classes nanotubes. Our work in this part can be divided into two parts : 1) [ ] 
Nanotubes Covered by C 5 and C 7
In this subsection, we discuss [ ] , HC C p q nanotubes which consisting of cycles 5 C and 7 C (or it is a trivalent decoration constructed by 5 C and 7 C in turn, and thus called 5 7 C C -net). It can cover either a cylinder or a torus.
The parameter p is denoted as the number of pentagons in the 1- 
for any j, ( ) ( )
for any k,
Therefore, by omitting the single carbon atoms and the hydrogen, we infer two partitions 
Two Classes of Polyhex Nanotubes
We study the multiplicative version of polyhex nanotubes: zigzag 
Multiplicative Zagreb Indices of Dendrimer Nanostars
Dendrimer is a basic structure in nanomaterials. In this section, for
D n is denoted as the n-th growth of dendrimer nanostar. We aim to determine multiplicative Zagreb indices of dendrimer nanostar [ ]
3
D n (its structure can be referred to Figure 1 for more details).
This class of dendrimer nanostar has a core presented in Figure 1 and we call an element as a leaf. It is not difficult to check that a leaf is actually consisted of 6 C or chemically benzene, and A closely related concept of the Zagreb index is the Estrada index (see Shang [19] and [20] for more details) and the techniques used in our paper can be potentially applicable to the Estrada indices. The Estrada index of special chemical graph structures can be considered in the further works.
